Both alpha and beta adrenoceptor-mediated components contribute to final inotropic response to norepinephrine in rat heart.
The classical approach of displacing the dose-response curve by an alpha adrenoceptor blocker has most often failed to demonstrate a contribution of an alpha adrenoceptor-mediated component in the final inotropic response to norepinephrine unless the beta adrenoceptors are extensively blocked. To unmask and quantify the inotropic components in the response to norepinephrine, we took a different approach by studying reversal responses to appropriate adrenoceptor blockers in isolated paced rat papillary muscles maximally stimulated by norepinephrine. The inotropic response to norepinephrine was rapidly reversed by simultaneous addition of the beta adrenoceptor blocker timolol and the alpha adrenoceptor blocker prazosin. When the adrenoceptor blockers were added sequentially, both alpha and beta adrenoceptor-mediated components in the inotropic response to norepinephrine could be demonstrated: one beta adrenoceptor-mediated component (timolol sensitive only) that represented about 75% of the inotropic response and one alpha adrenoceptor-mediated component (prazosin sensitive only) that represented about 25% of the inotropic response. When one adrenoceptor population was eliminated by giving one of the adrenoceptor blockers before norepinephrine, the inotropic response in this situation could be completely reversed by the other adrenoceptor blocker. The expression of both alpha and beta adrenoceptor-mediated components was significantly less during concomitant receptor stimulation than when the respective receptor populations were stimulated separately. Thus, there was apparently a mutual inhibition of one component upon the other. Although the beta adrenoceptor-mediated inotropic component clearly was the dominating one, the present observations will explain the difficulties in demonstrating an alpha adrenoceptor-mediated component during unopposed beta adrenoceptor stimulation in the inotropic response to norepinephrine in earlier studies.